Abstract
Introduction
Exploring stock market volatility and its determinants have proven somewhat tricky due to several perplexing factors. Previous studies on this issue have documented mixed findings. For example, the Islamic stock market of Malaysia is found to be free from interest rate (Yusof and Majid, 2006, 2007) , while the Islamic stock market of Indonesia found to be based on the interest rate (Pratama and Azzis, 2017) . Additionally, the volatility of Islamic stock market of Malaysia was influenced only by the economic growth and exchange rate (Yusof and Majid, 2006, 2007) . Meanwhile, the Islamic stock market in Indonesia is affected by the inflation rate, exchange rate, and global Islamic stocks (Pratama and Azzis, 2017) . These different empirical findings quest for further intensive research to ensure robust evidence on the stock market volatility-monetary policy determinants relation, thus the concrete policy recommendation could be forwarded to stabilize and promote the Islamic stock market worldwide.
This study intends to contribute to this debate by empirically assessing the relationship between volatilities of monetary policy variables and both Islamic and conventional stock markets in Indonesia. As the biggest Muslim populous country in the world, Indonesia is a good choice for the study due to its highest potentials to become an international financial hub for the Islamic capital market. This is not an impossible aspiration because the government of Indonesia has shown a strong interest in adopting widely the Islamic economic system into the existing conventional system. Indonesia is the country, which has the largest number of Islamic financial institutions globally amounting to more than 5.000 institutions. It comprises 34 Islamic banks, 58 Islamic insurances (takaful), 7 Islamic mutual funds, 163 Islamic microfinance institutions, and about 4.500 to 5.500 Islamic co-operative institutions, Baitul Maal wat Tamwil, and Islamic pawnbrokers. To further promote the Islamic financial institutions in the country, the government has launched the first Shari'ah Online Trading System (SOTS) in the world in 2011. The 5.3% share of Islamic financial market in the year of 2016 is expected to increase and able to catch up the share of Islamic financial markets of Saudi Arab (51.1%), Malaysia (23.8%), and United Arab Emirates (19.6%) (Bappenas, 2017) .
For this purpose, the government has officially formed the National Shari'ah Financial Committee (NSFC), regulated by the Presidential Decree, No. 91 (2016) . The President and Vice President with the Steering Committee consisting of four ministries, Commissioners of Financial Services Authority and Deposit Insurance Corporation, Bank Indonesia, and the Indonesian Ulema Council directly lead this committee. The establishment of the NSFC is a form of government serious commitment to build Indonesia as one the international Islamic financial hubs worldwide. Thus, addressing the questions to which extent the monetary policy is able to stabilize the Islamic and conventional stock markets volatilities and the to which extent the volatility in the global monetary policy transmitted to the Indonesian stock markets is seen as the important issue and it is timely to be researched for, as its finding provides crucial policy recommendation to promote the Islamic stock market in the country, apart from the existing government efforts by setting up the SOTS and NSFC.
Previous studies on the stock market volatility-economic volatility relation have used three major theories for their explanation. The first one is the Simple Discounted Present Value Model. Based on this model, the stock prices are influenced by the firms' future cash flow and the discounted rates. The volatilities in these two factors are determined by macroeconomic variables' volatility, which in turns affects the volatility of stock market (Ibrahim, 2002) . This shows that a change in the macroeconomic conditions would cause the stock returns to become volatile, presuming that there are no changes in discount rate.
The second theory explaining the stock market volatility-economic volatility relationship is the Capital Asset Pricing Model (CAPM). This theory is useful in explaining the extent of an asset's risk premium, the risk-free interest rate, and the expected returns of assets' differences (Mishkin and Eakins, 2006) . Additionally, according to the CAPM, the risk-free interest rate component is affected by the money supply and thus influencing the financial assets' expected return. Consequently, changes in monetary instruments would also cause the financial asset's expected return to change (Rose, 2000) . Meanwhile, the final theory that explains the relationship between volatilities of the stock market and macroeconomic variables is the Arbitraging Pricing Theory (APT). To this theory, the macroeconomic variables compose an essential set of information that affects stock prices (Humpe and Macmillan, 2009 ).
There have been many studies investigated the importance of monetary policy in regulating the volatilities of stock markets internationally. For example, Hammoudeh and Li (2008) examined the volatility of the Arab stock markets and their impacts to the estimated volatility persistence over the period 1994 to 2001 and found the contradicting findings to the Aggarwal et al. (1999) , where the Gulf Arab stocks were more responsive to major international events than to the domestic and regional shocks. Zakaria and Shamsuddin (2012) found a modest significant effect of macroeconomic volatilities on the stock returns in Malaysia, and it was highly persistent and positively correlated to the expected stock returns in the Khartoum Stock Exchange (Ahmed and Suliman, 2011; Ahmed et al, 2016) and the Islamic stocks have a higher volatility during the 2008 global crisis than their conventional counterparts (Romli et al., 2012) . Similarly, the Malaysian Islamic banks were also affected by the 1997 Asian economic crisis and 2007 global crisis (Kassim and Majid, 2010) .
Recently, there has been an increased interest in researching the trends of Islamic stock markets and their macroeconomic determinants worldwide. As for the Islamic stock market in Malaysia, the conditional volatilities of conventional and Islamic stock markets and their relations to the volatilities of monetary instruments have been explored using the GARCHMean (Yusof and Majid, 2006) and GARCH (1,1) within the Vector Autoregressive (VAR) framework (Yusof and Majid, 2007) over the period 1992 -2000. They found that the volatility in interest rate only affected the conventional stock market, but it did not affect the volatility of Islamic stocks. Meanwhile, Hammoudeh and Li (2008) examined the sudden changes in the volatility of the Arab stock markets and their impacts to the estimated volatility persistence using the Iterated Cumulative Sums of Squares (ICSS) over the period 1994 to 2001. In contrast to the findings in the emerging markets by Aggarwal et al. (1999) , they found that majority of the Gulf Arab stocks were more responsive to major international events than to the domestic and regional shocks. For example, the 1997 Asian crisis and the September 11 th , 2001 attack have constantly affected the Arab markets. Majid and Yusof (2009) determinants caused the Islamic equity market of Malaysia to change and documented that both changes in the domestic and the US monetary instruments impacted the Islamic stocks in the long run. This finding is in harmony with the study by Zakaria and Shamsuddin (2012) who documented a modest support on the presence of the stock returns-macroeconomic volatility relation.
Furthermore, Kassim and Majid (2010) and Romli et al. (2012) assessed empirically the impact of the 1997 Asian economic crisis and 2007 global crisis on the Islamic and conventional stock markets in Malaysia and found that both the Islamic and conventional banks were susceptible to financial shocks and the Islamic stocks have a higher volatility than their conventional counterparts. Ahmed and Suliman (2011) revealed that the conditional volatility of the Khartoum Stock Exchange (KSE) was highly persistent and positively correlated to the expected stock returns over the 2008 economic crisis period. Similarly, Dewandaru et al. (2014) and Saadaoui and Boujelbene (2015) found that the co-movements between the Islamic and conventional equity markets during the major crises were spread through excessive linkages, implying that the crisis has affected all financial assets, both Islamic and conventional. However, the US was weakly correlated to the Islamic emerging markets (Majdoub and Mansour, 2014) , the Islamic stock market of Malaysia was independent from the changes in interest rate (Yusof and Majid, 2006; , and thus the Islamic stocks were relatively immune to the changes in interest rates as compared to their conventional counterparts (Shamsuddin, 2014) . These findings contradicted the widespread beliefs that due to its interest-free nature, the Islamic banking system is sheltered from the economic shocks.
In the context of Indonesia, both short-and long-run relationship between macroeconomic determinants and Islamic stocks using Vector Error Correction Model (VECM) (Antonio et al, 2013) and variance decompositions (Majid, 2016) techniques, found that inflation, money supply, exchange rate, and crude oil price significantly affected the Islamic stocks, showing the importance of these macroeconomic determinants to be focused on when stabilizing Islamic stock markets in the country. As for measuring the volatilities of Islamic stock markets, in his simple study using only the Time Series Plots and Histogram, Tanjung (2014) found that the Jakarta Islamic Index (JII) was abnormally distributed. Meanwhile, by using the GARCH model, Pratama and Azzis (2017) documented that the interest rate, exchange rate, global DJI indices of the UK and Malaysia affected the volatility of Jakarta Islamic stock returns, while the inflation rate, the DJI indices of the US and Japan were not.
Unlike the studies by Tanjung (2014) who only measured the volatility of Islamic stock market using a very simple statistical analysis and did not investigate the causes of the volatilities of Islamic stocks and the study by Pratama and Azzis (2017) who only investigated the impact of volatility of monetary variables on the Islamic stock market, and did not compared it to the conventional stock market, this study empirically and comparatively assesses the impacts of monetary policy variables on both Islamic and conventional stocks in Indonesia using the standardized estimation model of volatility, GARCH. Additionally, the study by Pratama and Azzis (2017) monetary policy, this study incorporated the federal funds rate (FFR) of the US into the analysis. Thus, this study, specifically, aims to empirically assess the volatilities of monetary policy variables and their effects on both Islamic and conventional stock markets in the biggest Muslim populous country, Indonesia.
Having the above novelties, findings of this study are hoped to shed some lights for investors to design a proper trading strategies and for policy makers to formulate a prudent and an effective monetary strategies to promote the Islamic stock market, as the country seriously aspires to adopt Islamic finance become an integrated part of the existing conventional economic system.
Method
This study uses the standard Generalized Autoregressive Conditional HeteroskedasticityMean (GARCH-M) to assess the predictive power of volatilities of monetary policy variables on both conventional and Islamic stock markets. The model of Autoregressive Conditional Heteroskedasticity (ARCH) has an important role in finance as it explains the direct association of variance and risk as well as risk-return trade-off (Bollerslev et al., 1992) . The ARCH-M Model enables to estimate a linear relationship between conditional mean and conditional variance with the following equation:
The Equation (1) shows an association between the conditional variance and conditional mean of y t, depending on the sign of the partial derivative of g (x t-1, σ t 2 , b) with respect to σ t 2 . This model is suitable for the purpose of our study as many financial theories involve an explicit risk-return trade-off. Stocks with higher expected risk ought to offer higher rates of return, implying that an increase in the conditional variance must be associated with increases in the conditional mean.
Following Muradoglu et al. (1999) and Yusof and Majid (2006; , the Equation (1) can be re-written in the form of the standard GARCH-M (p,q) to explain the changes in the expected returns, as follows:
where R t represents stock returns, h t is the risk, ε is the error term, t is the time, and m is the lag order of the autoregressive process. The restrictions of β 0 > 0, β 1 ≥ 0, and β 2 ≥ 0 are imposed to ensure the positive value of conditional variance, h 2 t
. Additionally, λ is the risk of market price, and h t is the market risk premium for expected volatility, thus the estimated coefficient of λ shows the index of a relative risk aversion. A positive λ implies the risk-return trade-off. The ε t is assumed to have error distribution with zero mean and the h t 2 variance, where h t is used to measure volatility. Equation (3.3) shows that the conditional variance, h t 2 is also influenced by the past values of the stock returns' error terms, ε Referring to Choudhury (1996) , if the estimated β 1 + β 2 =1, it implies the persistence of forecast of the conditional variance over all finite horizons and an infinite variance for the unconditional distribution of ε t . If the estimated β 1 + β 2 < 1, it shows the covariance stationary of http://journal.uinjkt.ac.id/index.php/signifikan DOI: htttp://dx.doi.org/10.15408/sjie.v7i2.7352 ε t. Thus, the closer the value of persistence measure (β 1 + β 2 ) to unity, the slower would be the decay rate. The GARCH-M (1,1) model is adopted in this study since the low orders for the lag length 1 is sufficient to model the variance dynamics for the purpose of our study. Many empirical studies indicated that GARCH (1,1) model adequately fits to estimate the stock return series (Bollerslev, 1986; Akgiray, 1989; Bollerslev et al., 1992; and Liljeblom and Stenius, 1997) .
To assess the effects of volatilities of monetary policy on both Islamic and conventional stock markets, the Equations (2) and (3) are modified by incorporating the set of monetary policy variables (X t ), as follows:
where X t is the monetary policy variables comprises money supply, interest rate, exchange rate, and the US federal funds rate. Since each of the monetary variables enters the equation one by one, thus the contribution of each monetary policy variable to the stock returns behaviour could be easily observed.
To provide robust findings, the study utilizes monthly data spanning from 1999 to 2015. Jakarta Islamic Index (JII) and Jakarta Composite Index (JCI) are used to measure the volatilities in the Islamic and conventional stock markets, while the monetary policy variables of the money supply, interest rate, and exchange rate are utilized. The money supply (M2) is used as the money supply (MS) variable and is expressed in the domestic currency, i.e. Indonesian Rupiah (IDR). The exchange rate (EXR) is measured by the nominal effective exchange rate, the bilateral exchange rate with reference to the US dollar. The interest rate (INR) is measured by the Indonesian Bank interest rate. To capture the effect of international monetary changes on the stock markets, the Federal Funds Rate (FFR) of the US is also utilized. Except for INR and FFR, the data for MS and EXR are transformed into the natural logarithmic form. These data are obtained from the International Financial Statistics (IFS) Database of International Monetary Fund (IMF) and complemented by data from www.econstats.com, and Yahoo finance website.
Result and Discussion
The section provides and discusses the findings of the study based on the GARCH (1, 1) and GARCH-M models to highlight relationships between volatilities of the monetary policy variables and volatilities of both Islamic and conational stock returns as well as their volatilities' persistence. Table 1 reports the findings from the GARCH (1,1) model based on the Equations (1) and (2). Apart from reporting the estimated coefficients from the GARCH (1,1), Table 1 also reports the statistical tests of skewness, kurtosis, autocorrelation using the Ljung -Box Q and the Durbin-Watson Statistics tests for autocorrelation, and Jarque-Bera test for normality. The model passes the classical assumption tests of normality, non-autocorrelation of data. In estimating the model, the study sets the order of the autoregressive process at lag (m) equal to 1. The uses of m = 1, 2,…, 6 are also tested through Correlogram Q-statistics and the ARCH-LM test and found that the presence of autocorrelation could be eliminated at the lag equal to 1. Bollerslev (1986) , this shows the non-explosiveness of the estimated conditional variances. The estimated β 1 is found to be significant for the conventional stock market, but insignificance for the Islamic stock market. This indicates the existence of cluster volatility in the conventional stock returns, but not in the Islamic stock returns. To check for model robustness, the tests on the residuals that are produced using the GARCH-M model are further conducted. In this study, the existence of the predicted residuals is tested using the Ljung-Box Q Statistics for lags of 6, 12 and 24. The study finds the null hypothesis of the presence of no autocorrelation could not be rejected even at the 10% level. These findings confirm that the mean equation is rightly specified for both conventional and Islamic stock returns. The ARCH LM estimation with all lags shows that the ARCH effect could be eliminated.
As observed from
Furthermore, the study finds that the risk, as calculated by the conditional standard deviation, has an insignificant impact on the stock returns. The positive sign of the estimated coefficient suggests that higher risk leads to higher returns, finding in harmony with the presence of risk-return trade-off. Thus, this study finds no significant evidence of the presence of time-varying risk premium for both Islamic and conventional stock returns. The absence of the risk-return trade-off both in the Islamic and conventional stock markets in Indonesia supported by the earlier studies on the stock markets of Greece, Argentina, India, Thailand, Mexico, and Zimbabwe over the 1976 -1994 period (Choudhury, 1996 , Turkey (Muradoglu et al., 1999) , and the UK (Poon and Taylor, 1992 From Table 1 , findings from the GARCH (1,1) model show the lack of predictive power of standard deviation in describing the volatility of stock returns. Thus, to better model the volatility of the stock returns, the macroeconomic variables should be incorporated in the model (see, for example, Liljeblom and Stenius, 1997; Morelli, 2002) . For this purpose, this study predicts the volatilities of monetary policy variables of money supply, domestic and international interest rates, exchange rate and their effects on the Islamic and conventional stock markets using the GARCH-M model. Table 2 the returns to decline. Thus, the investors who seek to minimize risk should be aware of the interest rates' changes. The volatilities in interest rates lead the stock markets to volatile too. This finding implies that to stabilize the stock markets in the country, the policy-makers should control the stability of the interest rate, as one of the monetary instruments. This finding is in line with the studies by Majid and Yusof (2009) on the Malaysian Islamic stock markets, Majid (2016) and Pratama and Azzis (2017) on the Islamic stock market of Indonesia, and Muradoglu et al. (1999) on the Turkish stock market.
The significance of interest in affecting the volatilities of the Islamic stock market further implies that the Indonesian stock market is still influenced by the interest rate. This finding is against the Islamic belief that the interest rate should not affect significantly the stock market volatility. Ideally, the investors should look for beyond the profit maximization when inventing their monies by considering the ethical dimension of their investments (Webley et al, 2001 ). Thus, the Muslim investors should not consider interest rate as the determining factor when buying the stocks.
Additionally, our finding provides evidence that the Islamic stock market of Indonesia seems to be unable to free themselves totally from the riba-based business activities. This is the widely accepted empirical evidence on the failure of Islamic financial institution to be really Islamic in their operation. For example, Chong and Liu (2009) , Khan (2010) , Azmat et al. (2015) , Yusof (2008) found that the Islamic banking is not totally free from interest. The latest finding by Majeed and Zainab (2017) also found that the Islamic banking in Pakistan has failed to be run totally based on the Islamic principles, which is riba-free.
Furthermore, the Islamic and conventional stock markets' volatility found to be significantly affected by the money supply and exchange rate. The volatilities of stock returns are influenced by the economic performance, thus it is reasonable that changes in the future macroeconomic uncertainty, including the money supply and exchange rate, would cause the stock return to being volatile. The significance of money supply and exchange rate in affecting the stock markets is in harmony with the finding by Majid and Yusof (2009) , Yusof and Majid (2006, 2007) on the Malaysian Islamic stock markets, Majid (2016) and Pratama and Azzis (2017) on the Islamic stock market of Indonesia. These findings further imply that in order to promote and enhance the development of both Islamic and conventional stock markets, the Indonesian government authorities should stabilize the money supply and exchange rate from higher volatility.
Conclusion
This study empirically assessed the volatilities of the monetary policy instruments and their effects on the Indonesian Islamic and conventional stock markets over the period 1999-2015 using the GARCH (1,1) and GARCH (M) models. The study documented that, with the exception of the US interest rate, the volatilities of all monetary policy variables of interest rate, exchange rate, and money supply were documented affecting the volatilities of both Islamic and conventional stock markets. These findings imply that the volatilities of Islamic and conventional stock markets have similar determinants, thus to stabilize the markets, the volatilities of the money supply, interest rate, and exchange rate should be controlled for by the policy-makers. Since the Indonesian stock market comprises the majority of Islamic http://journal.uinjkt.ac.id/index.php/signifikan DOI: htttp://dx.doi.org/10.15408/sjie.v7i2.7352 stocks, thus any monetary policy design imposed by the policy-makers would have a similar effect on both conventional and Islamic stocks in Indonesia.
The findings of this study shed essential policy repercussions for both Islamic and conventional stock markets of Indonesia. When determining their portfolio's investment, the investors should consider the higher volatility persistence with regards to stock returns predictability. As for the policy-makers, to curtail the capital outflows due to higher volatility of the stock returns, the exchange rates, money supply, and interest rates should be controlled for. Imposing mixed monetary policies instruments should also be considered as one of the effective economic policies to curb the capital outflows from the domestic stock markets, thus, in turns, lead to a more volatility of the capital market as well as the national economy.
To produce more convincing and comprehensive evidence on the volatilities of monetary policy variable-stock returns relation, a more rigorous analysis using extensive GARCH models is suggested. A similar study by comparing the volatilities of global Islamic stock markets would also enrich the existing literature on the importance of monetary policy design in stabilizing and promoting the Islamic stock market in the country.
